This paper studies the export decision of risk-averse firms in a model featuring aggregate uncertainty and no capital markets. Firms seeking to enter the foreign market face a sunk cost as well as a fixed participation cost every period they export. Using a calibrated version of the model, I show that firms are more likely to export when the correlation between domestic and foreign aggregate shocks is negative and when their degree of risk-aversion is higher. Counterfactual experiments show that exporting increases the volatility of total sales.
Introduction
Developing countries have on average more volatile business cycles and rates of output growth than developed countries. They also suffer from deeper recessions that occur more frequently than in industrial countries (Agenor et. al., 2000; Aguiar and Gopinath, 2007 and Gavin and Hausmann, 1996) . Although there are several factors that make developing countries highly volatile, a growing literature has emphasized the role of trade openness as a determinant of volatility both at the aggregate and sectoral levels 1 . However, the relationship between trade openness and volatility at the firm level has received much less attention. The distinction between aggregate and firm-level volatility is an important one since the two can behave in quite different ways, as documented by Comin and Philippon (2005) . In this paper I ask whether exporting allows firms to stabilize their sales by taking advantage of the imperfect correlation of demand across markets. To do so, I set up and calibrate a model of the decision to export for heterogeneous, risk-averse firms that operate in an environment characterized by aggregate and firm-specific uncertainty and no capital markets. Exporting is costly in the model. Domestic firms that decide to start exporting need to incur an up-front sunk cost as well as a per-period fixed participation cost. In terms of their investment decision, firms can only finance capital accumulation through internal funds. Additionally, investment is assumed to be perfectly irreversible. Hence, the only way to divest capital is by letting it depreciate over time. These assumptions are quite novel to the literature studying the decision to export. Since firms are risk averse, more stable sales have a direct positive impact on firm proprietors' welfare. Similarly, the lack of capital markets intends to reproduce an environment in which the diversification benefits provided by exporting would be highly valuable to firms, since the payoff from this strategy cannot be replicated by a portfolio of securities. In summary, I seek to stack the deck in favor of 1 Using cross-country data, Easterly et. al. (2001) find that openness increases the volatility of GDP growth. Conversely, Kose et. al. (2006) find that more openness to trade weakens the negative relationship between volatility and growth. Di Giovanni and Levchenko (2009) study the relationship between trade openness and sales volatility at the level of 3-digit industries. 2 Bergin et. al. (2009) show that Mexican maquiladora plants' employment fluctuations are twice as volatile as those of their U.S. counterparts, which in turn are more volatile than those of Mexican non-maquiladora plants.
exporting as a mechanism to hedge against domestic aggregate shocks.
From a quantitative standpoint the model performs well. Even though the model is calibrated to match export participation rates, it closely approximates investment moments reported in other studies, such as the fraction of episodes of zero investment and the higher frequency of investment spikes among new exporters.
The implied costs to start exporting are in line with previous estimates by Alessandria and Choi (2007) , although the fixed cost required to remain an exporter is substantially higher than the one they report. The main shortcoming of the calibrated model is the fact that exporters, both new and existing, sell very large shares of their output abroad. Arkolakis (2009) and Eaton et. al. (2008) have shown that firms that start exporting tend to start by selling small quantities, and if successful, subsequently experience very high rates of growth.
After calibrating the model, I find that firms are more likely to participate in foreign markets when the correlation between domestic and foreign aggregate shocks is negative and when firms' degree of risk aversion is high. Moreover, I find that the export participation is more responsive to the correlation of aggregate shocks when risk aversion is higher. These results seem to suggest that exporting provides an avenue to diversify aggregate risk. However, exporting firms are found to have more volatile sales than non-exporters.
The reason for this is the substantial difference in the investment patterns of exporters and domestic firms.
Even though the volatility of investment rates is slightly lower for exporters, I find that they are more likely to present episodes of zero investment. However, they also present much higher investment rates than domestic firms when either domestic or foreign demand improves. Once firms have begun to export, they have the incentive to remain in the foreign market even when hit by adverse productivity and aggregate demand shocks. This is an hysteresis effect caused by the sunk cost of entry into the foreign market. When favorable foreign demand conditions return, exporters increase their capital stock significantly more than non-exporters, thus experiencing higher volatility of sales.
To gain a better understanding of how exporting affects the volatility of sales, I compare the results from the benchmark calibration to a counterfactual scenario in which firms are not allowed to export. Given the same realizations for the stochastic processes for productivity and the aggregate shocks, I find that the volatility of total sales for firms that would have exported had the foreign market been available is about 14 percent lower when they are only allowed to serve the domestic market. Both the sunk entry cost to export and the irreversibility of investment induce exporting firms to increase their capital stock substantially when either domestic or foreign demand improve. This higher volatility of investment is reflected in a higher volatility of total sales. This is the first attempt to study the decision to export that takes into account the substantial fixed and sunk costs associated with becoming an exporter while at the same time allowing for firms to be risk-averse, an assumption that seeks to come to grips with the limited alternatives for risk diversification available to firms in developing countries. While some older studies focusing on the effect of exchange rate volatility on the supply of exports (Clark, 1973; Donnenfeld and Zilcha, 1991; Eldor and Zilcha, 1987) allow for firms to be risk-averse, because they do not include exporting costs, the result is that all firms end up exporting, an outcome that is clearly rejected by the empirical evidence. I show that both risk aversion and exporting costs are crucial in order to understand the links between trade openness and firm-level volatility.
Previous research has found that exporting has a stabilizing effect on sales at the firm level. Studying a small sample of firms in Denmark, Israel and The Netherlands, Hirsch and Lev (1971) find a positive correlation between international diversification and total sales stability, even though domestic sales are more stable than export sales. More recently, using plant-level data from the German state of BadenWuerttemberg, Buch et. al. (2009) have found that controlling for firm size and productivity, exporters have lower sales volatility than non-exporters. Campa and Shaver (2001) , analyzing a panel of Spanish manufacturing firms, find that the investment rates of exporters are more stable than those of non-exporters, and argue that this is because exporting eases liquidity constraints for firms. In a paper closely related to this, Maloney and Azevedo (1995) study the export decision of price-taking, risk-averse firms using firm-level data for Mexico. They find that export supply is an increasing (decreasing) function of the expected return (volatility) in the foreign market relative to that in the domestic market. They also find an ambiguous effect of the covariance of domestic and foreign returns on export sales. However, they ignore the significant costs The paper is organized as follows: section 2 outlines the theoretical model, sections 3 and 4 describe the parameters used in the calibration and the benchmark results respectively. Section 5 presents the results of a counterfactual experiment in which the export market is shut down. Section 6 concludes.
Model Technology
This is a partial equilibrium model of an industry composed of heterogeneous firms that operate in a monopolistic competition environment. There is a fixed number, , of risk-averse firms, each of which produces a differentiated product, maximizing the expected lifetime utility of profits,
with ∈ (0, 1), > 0 and ( ) = ln( ) if = 1. This assumption can be rationalized by thinking of firms owned by entrepreneurs who work in their own firms and whose main source of income is the firm's dividends 3 . All firms have access to the same technology, which uses capital as the only input to produce the final good 4 :
where is the firm's capital stock and is a firm-specific productivity index that follows a Markov process
Capital stock is owned by the firm and is augmented through investment that comes from internal funds. Since capital markets are non-existent, the firm cannot borrow to finance capital investment. A firm's capital stock follows the law of motion,
where denotes gross investment, is the depreciation rate of capital and ′ 's denote next-period values for the variable of interest. At period the firm chooses the capital stock that will be available for production in period + 1 5 . Furthermore investment is assumed to be perfectly irreversible, which implies that gross investment is constrained to be non-negative. Caballero (1993) 3 Maloney and Azevedo (1995) note that in developing countries it is common for firm managers to own large shares of the firms they run. Even in a developed economy like the United States, Moskowitz and Vissing-Jørgensen (2002) find that around 75 percent of all private equity is owned by households for whom it constitutes at least half of their total net worth. 4 Alternatively, one could assume a technology that uses both capital and labor, where labor is a fully flexible input. The results of the model would not change dramatically, but adding another factor of production would substantially complicate the computational solution of the model, since it would become necessary to include another stochastic process for the wage. 5 Thus, investment at completely determines the production possibilities of the firm at + 1. This contrasts with the model of Cooley and Quadrini (2001) where there is a market in which firms can rent capital to/from other firms. In this setting, the amount of output a firm can produce is not constrained by the amount of capital it has accumulated.
Mexico and Colombia than in developed economies such as the United States or Norway. Given that I am restricting the sources of funds available for firms to finance capital accumulation, it makes sense to restrict the secondary market for capital goods as well. The idea behind this characterization of capital markets is to shut down mechanisms other than exporting that firms could potentially use to hedge against domestic aggregate shocks.
Firms' output can potentially be sold in two markets: Home (ℎ) and Foreign ( ). The difference between the two is that it is costly for a firm to sell its output in the foreign market. A firm that decides to start exporting has to pay a sunk cost . Additionally, and independently of its previous exporting status, a firm that exports in any given period has to pay a fixed participation cost . If firms only had to pay a fixed cost per-period to sell abroad, the only determinant of the decision to export would be current profitability in the foreign market, which means that if current foreign profits were to fall below fixed costs, the firm would stop exporting. The existence of sunk costs of becoming an exporter makes the firm's export decision forwardlooking. Current exporters know that if they stop exporting today, they will have to pay again whenever they decide to return. Alternatively, they can choose to weather some periods of low foreign demand and avoid paying the sunk cost. The problem for domestic firms is to determine when to exercise the option to become exporters. If foreign demand (or productivity) is not sufficiently high it might be better to wait 
Market Structure
In each market = ℎ, there is a representative consumer with CES preferences over all varieties available in country . I assume that the domestic and foreign market are segmented, so firms can charge different prices in each. A firm located in country ℎ faces the following demand curves for its output:
where is country 's total expenditure on the industry, is the elasticity of substitution among varieties available in country and is the corresponding ideal price index in country . Assuming that the number of firms located in country ℎ constitute a very small fraction of all the firms in the rest of the world, the pricing decision of Home firms has a negligible effect on . This is not the case in market ℎ, where the domestic price index is given by:
I assume that the aggregate variables determining the demand for Home firms' output, both domestically and abroad, except the price index ℎ , evolve stochastically. In particular, letting Z ≡ [ ℎ ] ′ , with ℎ = ℎ and = −1 , I assume that aggregate variables follow a joint Markov process (Z ′ |Z). These aggregate shocks can be thought of as country-specific business cycle fluctuations, which might be correlated with each other. Potential revenues in the domestic and foreign market for Home firms are:
and total profits are given by:
Firm's Problem
An individual firm's state variables can be classified into four categories: 1) endogenous individual states, capital stock and export status −1 ; 2) exogenous individual states, firm-specific productivity, ; 3) exogenous aggregate states, aggregate shocks, Z and 4) endogenous aggregate states, domestic price index, ℎ .
From the demand functions in equation (4), it can be seen that a firm's pricing decision depends on the domestic price index, ℎ , a function of the prices set by all the firms in the industry, which ultimately depends on the distribution of individual firms across capital, export status and productivity denoted by Γ( , −1 , ). In the presence of aggregate shocks, the distribution Γ evolves according to an equilibrium law of motion Γ ′ = ℋ(Γ, Z, Z ′ ). Individual firms are not able to infer future values of ℎ from their own pricing decision alone, and as a consequence, Γ becomes a state variable on the firm's problem. This feature of the model substantially complicates the solution to the firm's problem, since Γ is an infinite-dimensional object, making it impossible to track computationally. Moreover, finding the law of motion ℋ is non-trivial, since it is a mapping from the set of distribution functions into itself.
In order to circumvent this problem I follow the approach proposed by Krusell and Smith (1998) . Their methodology assumes that firms' perceptions of how Γ (and therefore ℎ ) evolves are boundedly-rational.
Individual firms assume that the domestic price index follows a relatively simple law of motion based on a finite number of moments of the underlying distribution Γ. In particular, I consider a log-linear law of motion for the price index of the form,
where denotes the total number of aggregate states used in the computation of the model. Conditional on this perception, decision rules for capital accumulation, pricing and the decision to export can be computed by replacing the unknown law of motion ℋ for the distribution of firms with the simplified law of motion (7) in the firm's dynamic problem defined formally in equations (8)- (10) . Using the policy rules, I simulate optimal prices for a large panel of firms and compute a time-series of the domestic price index { ℎ }. With this time-series in hand, I estimate the parameters { 0, , 1, } that determine the law of motion for the price index, updating the previous guess. The algorithm continues in this way until both a fixed point is reached for the parameters and the predictive power of the law of motion for the price index is sufficiently high. The algorithm used to solve the model is described in further detail in the appendix.
The problem of the firm can be partitioned into two subproblems: a dynamic one that involves the decision of whether or not to export and how much capital to use in the next period, and a static one which entails deciding how much output to produce for each market, conditional on the firm deciding to export.
The dynamic problem can be represented in recursive form as follows:
where denotes the value just servicing the domestic market,
and the value of exporting,
subject to the law of motion for idiosyncratic and aggregate stochastic processes, the law of motion for the domestic price index (7), and the restriction that gross investment has to be non-negative discussed above.
The solution to this problem produces two policy rules, one for next-period's capital , and the other for exporting, ∈ {0, 1}. Figure 1 shows the decision rule for capital for both exporters and domestic firms in two different aggregate states for a given level of idiosyncratic productivity. Under risk neutrality and no adjustment costs, next-period period capital would be independent of current capital. In the case of risk aversion, the capital accumulation rule is an increasing function of current capital, and is very similar to the policy rule for a risk-neutral firm with convex adjustment costs. Firms accumulate more capital when demand is high and when they export. It can also be seen that a firm with relatively high current capital chooses not to invest at all in order to adjust towards its desired capital stock.
Figure 1 about here
As noted by Baldwin and Krugman (1988) , under the existence of a sunk entry cost to access the export market, a firm needs to take into consideration that in latter periods it can continue exporting without incurring this cost again 6 . This will affect the expected present discounted value of profits,
, generating hysteresis. So, for instance, if after a positive foreign demand shock a firm decides to pay the sunk cost and starts exporting, after the foreign demand goes back to its pre-shock level, the firm will continue to export. The policy rule for exporting is characterized by two cutoff levels of capital, < , such that (conditional on the value of idiosyncratic productivity and demand shocks) a firm with a capital stock above starts exporting, and an exporting firm whose capital stock falls below exits the foreign market. This 6 Roberts and Tybout (1997) find evidence of non-zero entry costs into foreign markets for manufacturing plants in Colombia. They also find that plants that have not operated in the export market for two years or more face re-entry costs that are not significantly different from the entry costs faced by plants that have not exported before. This is why in the model it is assumed that a firm that stops exporting has to pay the sunk entry cost whenever it decides to start exporting again, regardless of its previous exporting experience. This assumption greatly simplifies the solution of the dynamic problem of the firm.
can be seen in Figure 2 , where the value function for the firm is plotted as a function of its capital stock and previous and current exporting status. The hysteresis generated by the the sunk entry cost to start exporting has important implications for the volatility of sales. If sunk costs are sufficiently large, exporters will be reluctant to exit the foreign market when foreign demand is unfavorable and/or productivity falls. Exporters that have experienced prolonged spells of low demand or productivity, whose capital is significantly below their desired level, have a strong incentive to engage in substantial investment when aggregate conditions turn around. These dramatic changes in the level of the capital stock of exporters are reflected on higher sales volatility than that experienced by domestic firms.
Figure 2 about here
The static problem of how much output to export, conditional on the capital stock and the realizations of the stochastic processes, is given by:
The key variables that determine the fraction of capital used in the production for the foreign market are the relative magnitudes of domestic and foreign demand and the relative elasticities of demand in the two markets. When the size of the foreign market increases relative to that of the domestic market, increases.
A higher elasticity of foreign demand also increases because the optimal quantity to be sold in the foreign market increases. This is the same reason why is an increasing and concave function of as seen in Figure   3 . Assuming that ℎ < , a firm has the incentive to allocate a higher fraction of its capital stock to produce output for the more-elastic foreign market.
Figure 3 about here

Timing
The timing of actions is as follows, and is illustrated in Figure 4: 1. A firm enters period with a given capital stock and last period's export status −1 ∈ {0, 1}.
Demand shocks and ℎ and firm-specific productivity draws are realized at the beginning of the period.
2. The firm decides whether to export or not. If the firm did not export last period, it has to pay a sunk cost to break into the foreign market in period . Regardless of its previous exporting status, the firm needs to pay a fixed cost every period it exports. Conditional on deciding to export, a firm chooses the fraction ∈ [0, 1] of its capital stock to devote for production for the foreign market.
3. Finally, the firm chooses its desired capital stock for period + 1. Profits for period are realized.
Figure 4 about here
Since a firm's capital stock in period is the result of the firm's decision at − 1, the timing assumption implies that output is chosen before the resolution of uncertainty, but the allocation of sales is decided ex-post. This implies that a firm has greater flexibility in adjusting the distribution of sales across different markets than it does in changing the total scale of its production. The same timing assumption is used by
Eldor and Zilcha (1987) and Donnenfeld and Zilcha (1991). Table 1 presents the parameters used in the benchmark solution of the model. The model period is set to one year. The coefficient of relative risk aversion, discount factor, depreciation rate and the technology parameter are standard in the macroeconomics literature. The discount rate = 0.90 implies an annual real interest rate of 11%, which is higher than the usual 4% based on the US real interest rate. The depreciation rate is set to 6% annually as in Cooper and Haltiwanger (2006) . The coefficient of relative risk aversion of 1 implies a logarithmic utility of profits. Below I show how the decision to export is affected by changes in the firms' degree of risk aversion. (2007) report (1.7 percent of total sales). This is due to the assumption of risk aversion. As can be seen in Figure 2 , the curvature that risk aversion introduces into the firm's value function increases the hysteresis band relative to the case of risk neutrality. In order to match the conditional probability of exiting the foreign market, a high value of is needed. 
Calibration
log Z t = ⎡ ⎢ ⎣ 0.90 12 0 0.90 ⎤ ⎥ ⎦ log Z t−1 + ,(12)
Results
Table 3 presents summary statistics for the benchmark calibration. In the model, firms accumulate capital when their idiosyncratic productivity increases and when facing high aggregate shocks. As is common in models that feature fixed costs to participate in the export market, firms that start exporting sell a significant fraction of their output in the foreign market. On average, foreign revenues account for 45 percent of total sales for exporters. Table 4 shows that entry into the export market takes place only when foreign demand is high, and conversely, that firms leave the foreign market only during periods of low foreign demand, with almost all exit episodes occurring when domestic demand is also low. During periods of high foreign demand, entry into the export market (extensive margin) accounts for about 40 percent of total exports while exiting exporters account for 24 percent of exports before leaving the foreign market. However, since relatively few firms are close to the thresholds to start/stop exporting, the share of exporting firms is quite stable across aggregate states, even though the number of exporters is slightly higher during periods of low domestic demand and high foreign demand.
At the moment of entry there is a large surge in investment; on average, the investment rate for new exporters is 18 percent, substantially higher than for non-exporters and existing exporters. This pattern is consistent with the findings of Iacovone and Javorcik (2009), who show that Mexican manufacturing plants are significantly more likely to present investment spikes 10 one and two years before starting to export a new product. Upon entry into the export market, firms' total sales increase on average by 29 percent on impact, and although sales fall afterwards, they still remain higher than prior to exporting 11 . Conversely, domestic sales fall as firms channel resources into the foreign market in order to recoup the costs of selling abroad.
As a result of the irreversibility of investment, when productivity or aggregate demand fall, firms cannot divest in order to reach a lower capital stock and are therefore forced to let their capital stock depreciate.
10 Investment rates above 20 percent. 11 Total sales for firms that have remained in the export market for five years are about 10 percent higher than their pre-export sales.
Because of this asymmetry, about 30 percent of the firms do not invest in any given period. Gelos and Isgut (2001) report rates of zero investment episodes for machinery and equipment of 28 and 30 percent for manufacturing firms in Mexico and Colombia respectively. Table 5 compares the behavior of domestic and exporting firms. As previously noted, exporters sell a substantial amount of output abroad and are therefore 64 percent larger than domestic firms in terms of total sales. Exporters' sales volatility is also 23 percent higher than that of non-exporters. Although mean investment rates do not differ significantly between exporters and domestic firms, the investment behavior for both types of firms is actually quite different. As noted by Caballero (1991) , in the presence of irreversibilities, capital stock is more responsive to "good" shocks (realizations in which the capital in place is lower than the desired stock of capital), since downsizing the capital stock is costlier than building it up. For this reason, exporters are more likely to present episodes of zero investment than non-exporters (38 percent, relative to 28 percent for non-exporters), but at the same time present substantially higher investment rates during periods of favorable demand. For instance, when the economy moves from a state with both low domestic and foreign demand to a state with high domestic and foreign demand, the investment rate for exporters is 23 percent compared to 7 percent for non-exporters, more than three times as large. Because exporters have already accumulated substantial capital stocks, irreversibility makes them less likely to continue investing; however, exporters do have the incentive to accumulate capital in response to positive shocks to foreign demand, a stimulus that does not directly affect domestic firms 12 .
Table 5 about here
Next, I examine how the degree of correlation between aggregate shocks affects the export participation decision of firms. To do so, I change the parameter Σ 12 in the aggregate shock process covariance matrix, keeping all other parameters the same as in the benchmark. This affects two elements of the simulation: the grid points { ℎ , ℎ , , } for the aggregate shock and the transition matrix (Z ′ |Z). In order to assess the effect of the correlation of demand shocks on export participation while keeping the size of both markets fixed, I use the same grid points as in the benchmark simulation and only allow the transition matrix to change. Figure 5 depicts the results. I find a non-monotonic relationship between the degree of correlation of aggregate shocks and export participation. When the correlation between domestic and foreign demand becomes more negative, a significant increase can be observed in export market participation. Thus, reducing 12 Although there may be some indirect effects through changes in the price index.
the correlation between aggregate shocks from 0 to -0.6 results in an increase in the share of exporting firms from 21 to 32 percent. At lower levels of correlation there is not a significant difference in the pattern of export participation. However, when the correlation between aggregate shocks increases above 0.4 the number of firms exporting increases relative to the benchmark of zero correlation. This might be due to the higher variance in domestic demand resulting from the higher correlation. Maloney and Azevedo (1995) also find that the covariance between domestic and foreign revenues has an ambiguous effect on the export supply decision of risk-averse firms. Table 6 presents the results for all firms. Total sales are 36 percent lower on average and 14.4 percent less volatile for potential exporters in the counterfactual scenario. Only domestic sales are slightly more volatile when firms are not able to export. This pattern can be better appreciated in the upper panel of Figure 8 , which shows the distribution of capital in both scenarios. Table 6 about here Figure 6 about here Figure 7 depicts the evolution of the mean capital stock for firms that are about to become exporters in the benchmark simulation, and compares it with the firms' behavior when the foreign market is closed. The figure shows that potential exporters are firms that have experienced high productivity and demand realizations before starting to export. Therefore, even in the counterfactual scenario, these potential exporters are actively accumulating capital and are significantly larger than the average firm. However, when productivity dwindles, firms in the counterfactual let their capital start to fall relative to the case where they can export.
The counterfactual capital stock is 5 percent smaller on average in the first period after potential exporters should have started selling abroad than in the benchmark scenario. This difference increases to 12 percent after 3 periods and 14 percent after 5 periods. Thus, exporting allows firms to sustain higher stocks of capital. Due to the export hysteresis generated by the sunk cost, firms remain in the export market even when foreign conditions are not favorable. Conversely, when demand or productivity improves, exporters substantially increase their investment and sales. In the counterfactual the lack of sunk costs results in firms facing smaller deviations from their desired capital stock. This in turn translates into lower volatility of investment and sales.
Figure 7 about here
The fact that exporting causes higher sales volatility can be seen clearly in the lower panel of Figure 8 .
Exporters' significant reaction to foreign demand shocks on the intensive margin is missing in the counterfactual scenario. For instance, when the economy moves from a state of low domestic and foreign demand to a state in which only foreign demand improves, there is almost no change on investment by firms in the counterfactual. In the benchmark, however, there is a lot of action taking place in the foreign market, which in turn makes the sales of exporting firms more volatile. Existing exporters increase their investment rate from 2 to 7 percent and adjust the composition of their sales towards the foreign market, increasing the average share of exports on total sales from 42 to 59 percent. There is also significant entry into the export market, which accounts for 11.7 percent of the increase in total exports. As shown in the previous section, entry into the export market is characterized by very high investment rates and large changes in total sales that are reflected in higher sales volatility. Thus, exporters' substantial response to aggregate shocks, especially on the intensive margin, tip the balance towards a net positive effect of exporting on the volatility of sales at the firm level. with exporting, I assume that there are no capital markets available for firms, so that the only mechanism available for a firm to hedge against domestic aggregate shocks is exporting. I find that the correlation structure of aggregate shocks is an important factor in determining a firm's decision to become an exporter.
Moreover, a lower degree of risk aversion reduces the responsiveness of export participation to the correlation of aggregate shocks. These two findings suggest that exporting could provide a diversification avenue for exporting firms. However, a counterfactual experiment shows that if the foreign market was hypothetically closed, potential exporters would have lower sales volatility than if they were able to export. Large swings in investment for exporters, who due to the sunk entry costs are willing to stay in the export market even during periods of low productivity and/or foreign demand, and the reallocation of sales across markets associated with changes in foreign demand that do not affect firms constrained to sell only in the domestic market, result in a higher volatility of sales for exporters. Thus, I find that taking into consideration the significant costs associated with starting to export and maintaining a presence abroad, two factors that have been ignored by previous research on this topic, is key to understanding how globalization affects firm-level volatility. denotes the expected present discounted value (PDV) of a firm that does not export (either at − 1 or ); is the expected PDV for a firm that did not export at − 1 but exports at ;
is the value for a firm that exports in both periods. Choose exporting status, y t , and export intensity, .
Pay corresponding fixed and/or sunk t+1
Pay corresponding fixed and/or sunk costs of servicing the foreign market 6. Given a time-series for the domestic price index { ℎ, } 2,500 =500 , estimate the parameters 0, and 1, using ordinary least-squares regression. If the parameters are sufficiently close to the initial guess and the fit of the law of motion is good enough (i. e. if the 2 of the regression is above 0.99), stop. Otherwise, update the law of motion for the price index and return to step # 3. The estimated parameters for the benchmark simulation appear in Table A.1. 
